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(57)Abstract: 

PROBLEM TO BE SOLVED: To make compatible a high 
turn-off gain and low off-resistance by a method 
wherein there is formed an auxiliary region where a first 
conductive semiconductor layer and a second 
conductive semiconductor layer having a carrier integral 
amount the repetitive direction of a predetermined value 
or less are alternately adjacent to each other. 
SOLUTION: An auxiliary region 16 where a P-type layer 
and an N-type layer are alternately disposed is formed in 
a region sandwiched between P+~type gate layers 4, and 
a P-type layer of the auxiliary region 1 6 is connected to 1^ 
the P+-type gate layers 4. Here, a concentration and 
width of the respective layers are established so that 
carrier integral amounts calculated from concentration X 
width of the P-type layer and N-type layer of this 
auxiliary region 16 substantially agree with each other at 
schematically 5 x 1012 cm2 or less. With this structure, 
since the concentration of the N-type layer of the 
auxiliary region 16 can be established to be higher than 

that of an N — type base layer 2, it is possible to decrease resistance components of the region 
pinched between the P+-type gate layers 4. Accordingly, it is possible to obtain a high turn-off 
gain, and also to realize a sufficiently low on-resistance. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 



30.05.2001 



(19) B*H4$8f/? (JP) 



< 12 > & m 4# WP ^ $S ^) 



(ii)fcmtin&is#*f 

4^^2000 -269518 
(P2Q00 - 269518A) 

(43) H ¥/3cl24p 9 J? 29 B (2000. 9. 29) 



(SOIntCL 7 
H 0 1 L 29/80 
29/872 
29/78 



F I 

HOIL 29/80 
29/48 
29/78 



T-n-r(#*) 
V 4M104 
5F 1 0 2 



F 

65 2C 
6 5 3A 
654C 

m&mj& m^moRs ol (^i6H) 



(21)fflH#^ 



(22) mis 0 



1-73282 



¥/£ll¥ 3 £ 18 H (1999. 3. 18) 



(71) fflISA 000003078 

»^II^I|«T&^K»;i|BT72#Sfi 

(72) SgW# P3F # 

(74) ft*! A 100081732 

F^— A(#%) 4W104 CC03 FF32 GG03 GG18 

5F102 FA00 FA02 FB01 GB04 GC08 
GD04 GD10 HC01 



(54) iszmozm ttm¥mfr&ttzf¥mfrm<DM&&j}£ 



(57) mm 

IBlCPfi[»i:NSSJI«t«SJCE«anfcltBj!i««l 6 £ 



OG 



so 




(2) 



2000-26951 8 



1 

mvf-mt. i»E» i oiffirowE* 2 «»«a!««a[*» 

{*:Jitl«E*n&1««lC»J«**lfc!l5 1 ©* 1 itsss 

taEifi 2 ©m i mnmis.&Vi¥m»m±izMi$.-£tiizm 
loummt. mEmi©mi3s«i!ffis«i¥«^)i± 

C»jfcSn;fcas 2 ©£««£, ffiEft 2 '» 

#[6j©*r 'J 7«8*WW* 5 X 1 0 i 2 cm-2«T 
©fg 1 ifl¥€#I <tm 2 atSS^fltS^StcB 
*UT)4**l«i««**iWE* 1 

^ir^fiK^n. fME*tt«*©JB2*«S!¥*#Jitttt 
EB 2 S»«Mtei£#i¥i)H*Jf £:&^£nT^5 CtZft 

[§8*312] fgl^m^iSStfi^ffcJf <£. fffl^l 

Mtat» flUEis i ©£ffi©s&Ey- hm^tc^^nfc 
fg&ic^jfcsnfcss i ©is i mnmis.m.ifi¥mi*miz, 
mtzw, i ie*i!iSfita:^«9<*s©^ 2 ©instc^i&sn 
fc*2©*iw«stti£ft¥*«:Ji£. «fE»2o«ti 

»«S!««»[#SI(*:Ji±t»riESnfc» 1 ©£«<!£> 

A*«B§ 5X1 0i2 C m-2 J£TF©f§ 1 
t* 2 «1fi¥*#l **SSSKB» LTft 

me* i #«s!K«tt¥w#Ji©#ft < t t>«tEy— h 31 

©Affile 3r3£!EBIBtUT^fi)ESnfcm 2 SfffiSfiStri^ 
WfrJit. 69E^lS«S!iSSfit***t c B©^2©±S 

«fflfi»Si*WflcJi±K:»j«snfc* i ©£iSt< it 

Emi ©±ffi«CJg/SStlBiJESB2»tiS!<£J£»t J l £ je*H 
£ 5 -y b SUES 2 38tti!«£gSi¥W#J§ 

sfco, < ojgu^[S]©+-^'j7ffi»S7)5mBS5x i o 

• ilM*Ji#XSKR«bTft*tti&**tfitoE* 1 SWIffl 
iS5J£fix¥iJi#JI©'>ft < t fclfflESI 2 ««Btttt«t^i» 

©^StcpFr^SgSISI bT*6»KS:fr bT »i3E£ttfc«« 
i. WE*l*«IfflW»»t*J»fl:Ji©JB2a>±ffiK:»J« 5 



2 

$ nfcJB l ««S!ffil&«t^a|*Ji i . WEJB l Stt^ffi 

»tt*w#JB±t»riisnfcji!i©±tist. ttewi 

©Affile ^StlffirEflSi:*— Sy^ifcttbfttESffi 
ICR*nfc®^T(J->3 v h^-^»-T2>m2©^«s 

t*»6*0. < 0£b:2rl6]©*T 'J Tffi^fi^lRie 5 X 
1 0 i2 C m-2«T©Bl^m^¥^ff®im2«f| 
S^^B^XStCBSSSbTSc-SffiSl^W^WES 1 # 

a«to»*TW«sn. g&mmtz *o mem im*m 
mm.tfi*m#&v>& 1 ©±stc^fiSc;£nfc^7x±»::. 

< OSL^I*]©** 'JTa^S**«MS5 X 1 0 12cm 
- 2 RT©* 1 9(tt£!¥i*{*JI tfS 2 itfl¥**M«< 

«S**E<»£gsSnb, ^©fg^^ttKJMS&^fifcfi 
*0S-rifc»CJ:0iltE*ltt«««:»J«-r*ca:*1** 

[0 0 0 1 ] 

[3SW©*Sf *5BW4. 
Rtf#8ttJi©J£/fc£fttC«fc>£>, «ffC^->=j-7y-1' 

>i*>J£ffi£&Sbfc»«ag«Sh7>^;*$'. i5«fc 

l£U-*«fiii*>£K£3fcSb;'i:->3 v h*-^* 

[0 0 0 2] 

[fi£#©t£fl5] HI2 2li. fie*©«§-&sj^m^*^ h 7 

(SIT) ©*^«ifi«:«TWBBH*«tr*W! 
BfafeS. j:©*^©****^. N+IKK>S 
1. N-S^-7.^2, N + SV-^I3, P+Siy— 
Kl"f>««5, y-7«g 6 . y- MS 7 

[0 0 0 3] ^©«£*W©lR?-ffijfiT«, y-h««7 

rotfi^y-xii 6 ©mate** bTiEtc-r* £«9iltt 

astfto, Her* t#»a«ttt ft*. #m»*«t 

ttP+iy- hI4 tN-li^— X12 

*tia/N*-f 7 , ^$tlT^2.S**#^. N+S»y-7.B3ift 

T©^7 L >->v;W?r^«?>TN + ^V-X^3A^©m : f 

N + S! 7 — 7. 1 3 1ST © # x > '> Y ^ * SS < T -5 
[0 0 0 4] b^b, p+§jy- M 4 ©F B ^tiiSffi«x© 

hi4 ©ibirr«k«« t«a^TS^^fflia-rss5» 
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[0 0 0 5] y-HS7©lfiSv-7tS6 

B 4 £>5UK5£ tf;i. K -f >#7=- > v r ;ncfc affi2/B***g 

[0 0 0 6] El 2 3 tt, t¥^CDMO S £!#*!SS8J & h 5 

>s>x* (sit) <Dttmm&*i-rmmBtttj»m 

&ft<E>MOSS!S I 

[0 0 0 7] £©tt^©*T*MTtt. y-h*«7 

1^-X12^I^#^ N + iV-Xl3ilT^ 
SEBjfcLTH*. C©3S^«tigT«, h 

tc y— h «a 7 m o nH t ft z> <t -5 fc c <t 

[0 0 0 8] L*>U COSi^fllifi-CttmEOK^aiS 30 
M<7)EBljt:ttTfc < y- Km<S 7 angle fcg 

/mb#*?k y— hmffi7p B i<^ffiSi$ag«)^c: t-c»? 
>««t*«ii*-r * t n 3 raffia u; 

[0 0 0 9 ] H2 4H ffi*oa^'J7K»i/3y h 
*-5^-f*-H (SBD) ©*^*ii5*«t(fBH6ft 

Ki9, N-a*y— hjb i o, p+mmi 1. N+£j 

2, P+SIl 1 tcti^r— 5 7^»ttLN-i*y-H 
B 1 0 l:^>3 7 h*-}i«LT^-57y-Ktil 3 

[0 0 10] CtDffisfeflajOSR^iiTAV-K^ai 2 

tt, P+Sil l iN-a*y-Fi l 0 £*>stt*» 

^«/H7X$nt^I^W^ P+SJB1 
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[0 0 11] L^L, P+SIl lOPalJiSSffiJiftON- 

a*y-Kii 0T»j5£$nT(.^fc»ic, p+mbi 

*n#ig < £ o >ffitta*if *"T 5 <h ^ 5 fflflftf S £ 
[0 0 12] i2 5te, ^fcOMOSMUTf&JW^s ? 

h*— k (sbd) (Dm^mm^-rmmm^ 

— KJB 9 , N-I^y-KH 0, N+l^y-HI9 

^t-57^g»lt^^^y-Ftii 2, jemm 

4 ^LT^JSK^nT^SiS 1 5 lete^— ^ ^ 
LN-®*y-HIl OlCtevs y h^-gfltLT^S 
7y-KtIl 3^f > 65MOSAU7SfflSBDtS) 

So 

[0 0 13] ^<D$E*«<D3l^«jSTtt, Z<D'<£&m<D 

%TffimT~xv—Fmmi 2 0tw7y-Ktai 3 

O«i£J:0S5t^i»il«J8Ttt. *6»Kl4<fcN-S!* 
y- KB 1 0 tO»ffi^6N-I*y- KB 1 0^2 

n*ijtit^s. :o*fiiSTH *ii«»T»* 
H4 tN-fi*y- KB i o ttf^ffitcm^iSgOiS 
^ #11 B «f« j£ £ n 3 fc «> iz . WECtt^AUTMflS 

[0 0 14] Lt^U CC03RTffiifiT«fl(rfB<7)^y\*U 
7*(ISS B D«k 0 fc££B(B#tf7^S II 1 

5©p B 1PHS:J:oa5«>T«ffil 5 P«l]<£7t?^>;>^;U£i© < 

Si SPBl^EKStBftS^tTS^jHWO^Tftai 5 
[0 0 15] 

>fi«6iiif4l/ tMB*S! h 7 >>?^^ , fe<tZ/U- 
^*«8*«IA(E^*>Sta:«:II^Lfc>'3 y K^-^< 

[0 0 16] 
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mmzj&j&tsnfzm i com i ^ms&ffi£i¥ag#ji t, 
fc» 2 (OS i mmmi&t&m^m»m b&sesb 2 ©sg 1 
mzm 1 ©sb 1 »«aifi»R¥«*Ji±«c»riEstifc* 

Snfcy-htii*6*D. <0SL*l*l©*tU7 
5X1 0 1 2 c m- 2 JWTOfB 1 ifS* 

«2»«H««tt**#Jiic**nfc«*K:»jaEa*i» 
[0017] mtt*9¥»*ji£ffi2«*£! 

tt, 0OA12T. Fuj ihi ra, Jpn. J. 

Appl. Phys. Vol.36 (199 
7) pp. 6254-6262 KBHiSS*TT^*>. 

0 i 2 C m-2JE4TTSffH— ^4J:3«C«itrn 

n^owtt^JcffiSfbrstvi-pfeoT**. 
[ooi8] cKDiBsictntf, «;u;«bi»«si4m» 
" ttji<z)*ft&AMEjB i mmmmm.in^mwm<Dmm<D 1 

[0 0 19] co««F««ttiiat«*3E^3a:< 
r>S8tttWffi»ciMIW»c:Jt«r4. 

[0020] mi^&^^cii miss 

^ i IiJE^«l»0 l/ft^OT, r > jfiln ttREE© 2 fit 

fflKfitt**#ji©«»»c*TSiftr4c:tt«fct>T, 

[0021] £tz. ffitomm<D?&2mngL¥m&m\*m 

««ffil£K5£SftT**?K ««!««©* 1 SiSMft 
JIttSg 1 <2fg 1 «*ffl#»#li£:»l**nT3B 2 CD*m 

«<b«<0«hsb i mnm*mfaMfoiz\$m^friz&2.m 
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[0 0 2 2] (§8#J«2) IC^^^m^ffl 

««K»j*Snfc* 1 ©SB 1 »«SfcStt¥»#JB4:. 
meSB l »«SS5S«t*3»»B(^S 2 a)iIi:MSn 
fcjB2 0m*tt&ffifift¥«ttJI£. fttfBSB2cDSBl 

mailt 1 ©sb 1 mmmmm*m&m±izmj&2nrzLm 

5 x 1 0 1 2 c m- 2 £TF<0» 1 »«S!*2»*J1 

^sb 2 mnm¥m&m&&mzmmi,Tuzffimmmt 

[0 0 2 3] *^BJ (gif#31 2) JC»3b4«*ffl*«Mt 

ss^-crau ±e<&K9§ (B*si) -viznmmwmY- 
h^&^tzh<D&mj£mfflmy-h\zTzzt&-c£* 

[0 0 2 4] CtOS^WifiTtt. y-h«WCJB2©i 

«*n»b*(o«EE*aiHirst, ifesitf liti 

t©M* s sb i mnsiMt&tfi¥m»m 

^ttmtfimt. SB 1 ©SB 1 »«Sfiffifix¥3lttJiieT 
©tf^^^S&Tm^&A^imtrSo COBS 
ir, ffi8i««(7)S2««^¥»#B«C©S^HO#T" 

>->t;n:assn» ss i (D±mm<DniiL&m<uz>iz 
jt^> frizQzm #12; a* o . m**—>*7V t 'f 

©3E««»C»Ufta>«JE*BlBIUfclBHc#tf*SSZIi* 
[0 0 2 5] £fc> *3S9! (»*3H3) l:«t)5t*ffl 
#*Hi:. WEJBlW«S!Wfitt4 £ «ffJia)ai2 0*ffi 
ESB 1 ©£®tC^/S$nfltlf2^ 2 »*£!ft&ffi¥«ttJI 

tt-sy?»«i meiB 2 mmm{&&tn*mfcm iz& 

1 2 c m- 2 aT©SB i mnm*m&m tm 2 asssi* 
w«eji3wxs»c»»bTtt*»tt««*««BiB 1 mmm 

[0 0 2 6] *5tW (tt*3H3) tC«fc4fl*ffl¥W* 
S^TIl ±B*>JWI W**!) tra«»C*Wl«i*«: 
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t»c«to. z:<ouftc>&tn.&mL<&m-t%zttfBim 

msns.ts,tn^m»m t&mz nxs 2 oy&nm t it &m 
mmz&feztiT&o. myjmt&om 1 sisfsfls a 

tt5«^mffitc^$nm2o£msi:«->3 ? h*- 
A*u ztc^oTissii^isit^nT^-s.. m 1 ©£«&co 
w.&:tf&<tzz>iz-z>nTmy)m®e>wi 1 anm^¥#&n 

t«2^SS!¥S^B<i:CDraJCjje/t'f7X*tBP5ISJh. 

4g©»^s 1 mnmttm&mftizm-^friz&z.mtfizrf 

[0 0 2 7] (lf*S4) lc*;b*maffl 

CO £ ffi lz nf «EIBM U TlftBK £ iff L T JgjS $ nfcSffi 
t. flfdS^l«mSi§SSt^#«:Srom2coiSfC}B)S 

snfcii #«^(£stix¥««:g £ . mem 1 wmsus 
t**n/t«w(tTtt->3 5/ h*-j£ferr*sg2 co^ms 

10 12c m- 2JgTF£>MI 1 2 3MI 

9¥«ttllftt^k:nttLTtt£ttMmtttf AMB3C 1 3* 

tlfefgiS (C 3 tit ^ -5 C £ t T -5 . 

, [0 0 2 8] (IS*lg4) izmt>2>ntim¥m» 

m^Fx-it. mi co^m®com^iS<^st. 

n. mico^mswmfttfitK&stcon-c. ^sjss^ 

^£«At5 c: <h led: •& U «t 0 ^ 

[0 0 2 9] ±IB©%|q (sgjfclg 1 £ ft \t 3 ) iZ 

[0 0 3 0] *->*->-&^fi£»m^ffl^fl!:silTTli. ffil* 

<>C0fa± (Sfctt«J-^ffi850<6«) t^-5^*fc(Bl 
[0 0 3 1 ] mWmi&VWi l *«£!¥iM*JI®ll&/h£ 
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->r;HC«fc0. «jI^SlTt)mi«fl:S¥^«:l*lC3g 

z.mtfti>zfTnnmz?& 1 u :rat«tn-5i|iirt< 

[0032] u&>u y- hnmz?%2<D£.nffiiztti, 

TIEcomJEtfEPnJSn* ($fcfi^2<OimMlcmiro 
SSbMtS 1 ag«3J¥8i#ll 2 $11^ 

m&iB'pizwzfT^rz&z.mtfm*:VT. +»tz*iste 

* >mj\*-?mt 2> Z. £ -5. 
[0 0 3 3] SB2igm3!H£i2tt¥##JI«fc9*>i£<»JS 

$nfcgs^co«i*^c7?mi«m^¥®«:®a)iii«. t? 
)i<b^ >#T>->*)i>\zj:z>&2.mtfffln£tet>ts.^& 

20 [0 0 3 4] Sfc, ±12©^ (at*JS2*fctt4) fC 

*ti±o*>m<Mi&2ntt&ttzmi$,-tz>&im 
mm*mi*m<?>i&&o*>>h2<iSi'fe-t2>ziiAmi£.i<i<'> 

[0 0 3 5] a^-SttfiKrom^ffl^aSttsR^Ttt, ««J 
•J *tH31$n^. CCO^^filiiTIi, 

30 y- hms{c^2rci^misfr*fLTiEcomiE*iEnnr$n 

^> (*fcttSB2©*««CSB10im«K:»l/TiE©« 
[0 0 3 6] ±E<7>fgBj «6j«W <h«^«t0. CCO 

^T«jtTiai«iU)m^com i mmm^m^m t.m 2 
m*m>wmt<»ra\zmn^T7.tffrfribt&^. b*^L. 

io iSScomi^m^#ffi)l^T#-5co-C. y-h^ffi (* 

^ot>s<^B)t$nfeS6»<offie!j«g^comi 

[0 0 3 7] ±IBC05!BJ 2. SZ/^ 

6%?Ji, ^7%sj) (c43^t. wtey- hmacoma* 
ftfrfem2<7)£mffit#m{4i:bfcs#ic. m$i^mm^.o) 
•m i «ti¥9#io'M < t t>-tt#a«££fl: it. 
«nt5m i <om i «ss»ias»i*a»flEHA^ e>sniem 2 <ds& 

50 l*m^(gf£fix#i»{*;^'s<o|gl«mS*r UTcosgtl 
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- [0 0 3 8] **'ii«0«*ffl**#«fTH MBft 
-f ^tf^S^JMCiDfflafcTSCfcfcJiD, &2m 

[0 0 3 9] £ifc, ±E<B«9! (|f^JB3, 4, Rtfm 

2 (D^mm^vm i agmsi*^ u T<Dffin&m±*r2> £ 

ate, WE«Siffl«a)*l*«M*»*SC5ISa[<!:«li* 
[0 0 4 0] j&^^WljaCDW^ffl^Wflc^Ttt, wu 

-r >#^>-> j; o &^t-?z> z:£\z£o, m2m 
Mfc&mtBSR 2 (Dunm^om i ^ u y co^n 
- [0041] *&. ±BcDft*K«»c*ifiT, naBMn 

(mi 0 5B9I). 

©fc«6, &(C>£^3*3Sbj (H^5) fl!)lW*5/t 

[0 0 4 2] *fc, #5£B^ (»#^5) 

(C, < 9igL^ft<D*r »J7*»i#W5 X 1 0 i 2 
c m- 2 &T<DW, 1 «l^*9*It^2 

T»J*-r**C*fc0, ttEJBl©±BK»J*S*lfc*T' 
y ^ 6 y ^7 D-i:± 0 JMSJI^AftTi IS tc , 
. y^GVS «t 3 £ 1 / 2 *T*»Jt**J«fi-r**Ttt» 
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0 iif H £ J: 0 WE*l«l«l*fe»*t"* z. t £ 
[0 0 4 3] ^^MO*S*i©MJSTH W 
3Mf UMttOlR 1 »tl¥iM^c):^ 2 

[0 0 4 4] 

[*9!<0*iB<0»a] £TF\ BB*#Bl/tt«<&*)l» 

[0045] (» i (Dmmmm) m i *fS9i<0* i 

20 T, Bl-B4JC»JC"r**l— *4©HHfi^!8T«, 

0 2 0l:*ltliE*©8i*fiS I Tt»l6T5»»ttH 
i;E^«rffllf^T»«Btt«Wtt*Krt--6. 

[0 0 4 6] *«KJHft0>tt*fiS I T^^giST 

tbWftznz** v Tm#mti*UM s x 1 012cm 

xi Ois cm- 3, B^UmT*ftlM*62xi 
[0 0 4 7] **Sfi«ffi(C«tn«, fiSH&SW* 1 6 0)NI 
ffi*©«^fiS ITCDHI|jilT*5fcP+ay- 

£nx*59, *BflfiB«l 6<DNSJlttN+ffly — XJB3 

[0048] sfot, y— hti? tcy-xssi6tc*r 

^itS^ffi«6T0. 0 5 umfemtl>. J8S$:5 X 1 0 

1 7 cm-3e«KB-RC£lC«fcB. ffi^ng^c 1 6C0N 
SUtPSaHt^&tt^PNtt&oe^h-f >^5 L >v 

^;KCcfc^T«B;j««i 6^Niiii^^itifen 

50 ^> 0 
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# [oo49] ^<Dct e> ty- h is 7 1 v-xi 

a6A«Mffl:T»^T'bN+S7-Xi3^6©t : Fft 
3* CO^Tfc, y-h*«7lcy-X«*6fc»L, 

TiE^mEE^9ipj-rn«, tte&<a«i 6^)NsitPS 
[ooso] (as 2 (Dnmmm) m 2 a, *^bj<d^ 2 

P+ffly-hJB4J:0J»<*T»dcSftT*5O. 
y-Mi4^«E*ftfc»»ft*J«"r**ltt««l 6 CON 
S!Ji<B*B«\ *fti0fc8B<»JBKSftfcW»*«lriE-r«> 
MttflMtl 7 ^NSl^i D t>/h$ < IT 
CO 0 5 1] **JKS»8l»wJ:fttf, ffigriBttl 6(^)Ni 

B(D*I£0. 0 5 m mlK * TS5«6T ; -t U 1 7 1 1 

- [0 0 5 2] P+ffly-h«4«k0'b8E<«fltSftfcflK 

F14 tC«^ftfegB»S:*^-r-6ffiffil®« 1 6 ONil 

<RSl/T^«. P+ffly-h»4J;0fc«<»riESft 30 
fc8B»*«fl&r*l«8!i««l 70Pfii*fcttNS!i 
tt, ^ft^ftcoHcotStfCtc^O, tft-PftP+ffly— h 
l4ifcllN+Sy-^13 fcl4»«ttfc:&&fcH. Z 

[0 0 5 3] £COck5ft¥88£jKtt*fc#, ZLOMMM 

ffiTtt p + ay- h » 4 j; ?> t>ai < »jbje a ftfc«» 

fiKr**IM««l 7©NfflliO«*, P+Sy-M4 40 
{C«Sftfcffi»Sr«J5£-r**l8ll««l 6 <7)N^lil 

[0 0 5 4] -rfcfc^ xe^+^tM-st^ft 

J5!E$ftTt^*l8j|««a)Pia5Flffi«l, NSS^W«i^Jt« 

«©Nfi^tt»o«6/hs <8Krr S/S<2«^lC so 
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14 P £7fG4fe0>tttt tc cfc -p T N fiMfttffitt LT LS^C 

tfc^o^^o for, itcxe**s/*;ufifcftSft* 

[0 0 5 5] (13 CD^IJS^SI) Bl 3 tt, *^0^(7)^ 3 

<D^mmm\z&t)Z&&mftnmmh7>i;7>* (si 
mwmom&ms i T©*^«nBTt4, ttBMMti 7^ 

[0 0 5 6 ] **«»ffi£«kftH. ttS&tttt 1 7 

otl^OT, MSlMttl 7**JR^«^*Sffil**l 7 
^N-f^-Xi 2 ©»**TU*»J5ESftT^^i 

[0057] («4 onmmm) m 4 sMenass 4 
[0058] *nmmm\z &n\i* mmmm 1 6 <dnm 

BtN+SV-Xl 3 it4P-§9B 1 8lCcfc9#f$£ft 

=b, y— Mlffi7lcy — X«ffi6lC*rbTIE<Z>ttJE£:SJ 
BJ-ffttf. N + iV-X!3(!:P-Sll 8*>&fe*P 
Nti^lHH/W 7X£ftT, W^ttN + fflV-^Ji 3 ^ 
^P-^JI 1 8£ffl«LTM8b«"«l 6 0DNS!lf \Z&\ 
$ft£„ f£U C0P-II1 8 ±tf*r€f£> 

[0059] (is 5 <D&mmm) m 5 (4, #ss9j(&si 5 

c^^JS^SlJC^^'5MOS^^miS«h^>> ? X^ (S 

1 t) <DmTffim*ttwmm$:^mmmT$>z>o u 

T. H5^H8iC*t«T*SB5-'JB8a)3IJfi«ai'CJ4, 
BI2 nC7Fbfcfi£*OMOS^S I Titt^f ZffiftlZ 

[0 0 6 0] ^MHBffiOMOSSS I Ttf^^tfSiST 
tt, y-h««7IC*Sftfc««»CPS!JBtkNa!JII*«X 
S»CEKSftTtt-6tS86««l 6 7!)«^nTl^ 6 « 
8b««l 6tty-httS7O|£SI5J:0tta<, N + fflV 
-7JB3tOW»Ct4N-SJil 9*<»riESftT^*. £ 

t *it4m 1 (onmmm t mmzmx c t **t# ^> . 

[0 0 6 1 ] *mMMm\Z&tUS. »1*^*4©*HS 
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<6»I8iN-iil 9t(DW^N-IIl 9^\£ 
N + S!V-XJi3IlTO#7 : >i/^;i/*S5 

y - h S 7 I Z V - X « S 6 I C *f L ft CO m EE £ BP pj L & 
*£#tf«ffi£AS*<*3fr>fcA. fcSKjffiitfc 1 6 £>3A 

[0 0 6 2] (S6 03I1K&18) 0 6 tt. *RH0> 6 

1 t) <DmTmm&fK?mmm : £:^txmmm-c<hz>o * 

6*«y-h««7ctoi»<*T»j«*tiT*o, y-h 20 
m^7tc«$^n^gB»^«^-r^ffiii«^i 6<z)n^s 

coo63] ±n«, mwm® 1 6 <dnm 

< 9 - > * 7 y-r > (Z) Pi ± <t t ^ ?i ^ fe ps « 1 m is -r £ 

<fc#-c**. y-h«S7«fc0t>s<»j*snfcffl#£ 30 

I4S®16, 1 7^N^Hi:P^gch^rBl{Z)!l/\*-r 77, 
****** L**U «8&««1 6 tir-h»»M8 

1 7^N^^cO*I$:b*;Ph<>^7 L >v^;U{Ick^^2 

[0064] m 7 o>nitmm m 7 \* % *5m<om 7 
o^iEff^jc^^^Mos^^mi^Sh^>> ? x^ (s 

I T) cOS^ffllifitS-rWffiHS^trftaHT**. * 
illKDMOSSS I T(D*^«ifiTtt* ttBftStt 1 
7 *«N + ffl H V< >m 1 ±*T9IJt LTV>*. 
[0 0 6 5] *^*fi«S8JCctn«* filgb«ttl 7tei8g 
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[0066] ($g 8 (Dnmmm) m s \t. *%w<Dm s 
<DnMMmiz&t}ZMosm&n&mh : 7>i?7,9 (s 

6^affi(*ifi^v-x«a6t«asn&pa!»2 o*< 

[0 0 6 7] *^Jfi*a»::cktt«, *§Bi®*£ 1 6 conib 

■ tN+av-xi3i:iiPii2 otc^o^gi^nx 

y-h«®7tCV-7,mffi6^LTiE0!)SEE*H3 
pTTfttf, ^— h*6»K8 iPiI2 0 ^O^ffitwSS 
B**T#X* «^«N + l!V-Ag3*>e>KlEJI£aia 

tTMS«i6(DNIli:ftA^n^o ^©X^it 

j4a*©MossaFET*ciiiBi««*aiinufcfcoin 

-X$>34)T, ^CDP^H2 0CD®M(JSg)i(DT^^) 

[0 0 6 8] (» 9 (OHJSJgffi) H9H #5Sgj<03§9 

— K (SBD) ^*TF«ifiS^"rWfSH*#tr»«BT 
£TF, B9-B1 3tC*»S-r**9-*l 3C0H 
Jfi«J8Ttt, BI2 2l:*Ufc{£*08^AiJ7M»SB 
D t»lE-r*»»ttB DB^Srffl ^Xi¥*B&R9Jtt«» 

[0 0 6 9] *^Jfi^||(0«^AiJTffilWSBDO*^ 

p+sii ii:fttn^a«cpaitNS 

S**X2KRSSnx&£»Bft««l 6**^2*1X43 
0, »8iiB«l6 0PIIllP+lii 1 lctt«3 nr 

to 0 7 o] &nffi&m\z£tiii* &i<D^m&mtm 
mizmwmn&i 6*pmmi nzm&tifrmmzM&'t 

*jmttez>. &rzs «SMi6^Piiiip+sii 

1 £ttttS*lT7V-- 1 3 tSS««ffiJCKS$ 

ffiBft®^ 1 6<&N!BJ!<O<fi*l8a£>X0. OSMmggt 

JiS^S x 1 0 1 7 cm-sggicil-SCltKJ; 
0. «86««1 6 ©NSatP fill t** PN«^ 
<7)f;uh-f >3j?T->5/^;ncckoX««;««i 6<^)N^ 

1 3i:A'J7A< K&<ttt>&JR£fflt>Xfc, m^^fiitn 
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[0 0 7 1] M10 (D'Mffitem) HlOlt *%HJcD 
Si 0^Hj5S^tc^^)^^A # ';TffiiJ^'>3 5/ K*- 

(SBD) ©*^«J8Sr«-r*fffiHfe«tr» 10 
SBT*5, *mffiMm<Dt£&rtO 7 MW SBD (Dm"? 

mm-vit* mwMti 6^p+®jii i<t98g<$T« 

fc8J#£«J«T*«»««l 7<0NS!»<D«J:D fc/J\$ 

[0072] *n*«s8jcctntf. ftsgtiRtti ewi 

Jl^)*B^tt<tt*(^T, P+SUi 1 1 lZt%3int^ft<D 

0. 0 5 um@s*-c«g«e>Te;i/h-<>7p^>'>^;i/{c 

t>»<«flESnfc»»*«jBSr**lttfl!l«l 7c^N^^ 

p+sii ijc«*nfc«»sr«flc-rs«ffli« 
[0073] (mil (Dmmmm) mi 1 a, 

(SBD) 0*f*a*StlRiBHT»*. 
#^S6fl^CDJ££7\* »J T^Jffll SBD <£>i?i^it-ete> ffi 
KJnS*£l 7 3&«N + ffl*y— FJB9±*T»IjBLTV>*. 

[0 0 7 4] **S£»8Blc<fc*atf, ffiUttttl 7 tt»ff 

TfcJPS (¥WttX?®JP*;&fi0ttn 

40 

[0075] (mi 2' annum) 01211 **ie<0 

mi 2<D*Ji»»C«to<5«^U7»IW->3y h*- 
^-f*— F (SBD) 0)«?«iB«^rWBB«$trA 
SIT*^, MM»ttO««/XU7MVISBD0!)«7- 

[0 0 7 6] **K»R«CJ:ntf, tiiBbttttl 6 0Ngy 
itJy-Hiffil 3 £125/3? h*-/XUTC»P*T 

p-si 1 8{Ccfco»ga*RttsnT^*<DT, m^<D 
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2»C»LT]E«)«EEta3pir*a«. ^ffiiim^l6 0N^ 
JitP-SH 1 8*6JiiPNSt^l;W7^*ft 
T, tTONSiA^P-Mil 8 61itTi;W 7 
XStlfcva y h*-mj7/W hSa*T7/-Kt 

Si s^tssntti^o eu rcDP-SH 1 8tf)jgig£ 

R«/M«o»*»cRft"r*c!)a*a* u i>. 
[0077] (m i 3 (D^mmm) ami *B9j<& 

mi 3cD^JS^(C^^)^S'&/K , J7$iJW'>3 *y N^- 
^-f*-H (SBD) ®*^«jfi£*TIKHB**tf» 

mm<k K) t>»K<oe^N-a!jB 1 9«$nn^, 

[0 0 7 8] *^i!5«ffifc«fcntf, P + ^® 11*6© 
ffi£R*t<k 0j£<#tfTN-S!JB 1 9rtco#^>v^;i/ 

[0079] (m i 4 (D-mmmm) bmii *%w<d 

mi 4 0*(6«ffil:« to§ M O S /t ij 7«» a y h3=- 
— 5^*— K (SBD) (0*^«ffl**-rWBBfc*tt 

s^ubt^*. eat, hi 4 -hi 7 1 4 

—mi 7 0)ftlB»RTtt. 12 3 l:^L/:K0MOS 
A* U 7$iJiSP SBD ittJE-T *85#teH i;«S^&ffl ^TP 
«B3S:RMtt**-r*. 

[0 0 8 0] *mfeM&<DMOS/VJ7MmSBD<Dm 
^«STH 111 5 tC&£nAcM^tCP^Jl£N^Ji 

£<> *K)fg*gcl 6 litl 1 5(BJK««fc0tt8K. 77- 
Ktll 3 ckora«C«N-S!Ji 1 9«$tlTl^, 

[0 0 8 1 ] *|fe86ra!8K <fcfttf * * v- k «s 1 2 <£> 
«&a*iS<&£<h, *fi»Rl 4 tN-SB 1 9 tOD^ffi 

9^3S2JBt&<#D^ 1@1 5fyj<D#-^> 

Os U-^tM(SK1-^^(!:^Ttl)c MOSAU7 

[0082] (us (Dmmmm) mi 5 *%wv> 

mi 5©|llifi»l8Jc«to'5MOSAU7fHW->3^ 
-y-f^-H (SBD) <0*^#|jS*S-rWfBB«:«tJ 
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faZtlT&O. til 5JC«E*nfc«»«:«J*-r**tBft 

- ^««J5£T^MU«« 1 7 <Z>NfBJI<Z)4Ick 0 < is 
[0 0 8 3] **JS»J8JC itltt, 1 6 <DNM 

twee*-?*, i/*t>#sa*»Tagfti/*t< u 

CCDS^rtCfc, «Ufl|«16(DNSMO4l«:0. 0 
UJ^Mt^^i^fl). *ff 1 5<fcO*>SK»jGfc 

ai 5fct**nfc«»*«ij«"r**iii!i««i 6^nsi 
[0 0 8 4] cm i 6 <?>$kffimm) mi e *5S9§$) 

mi 6O*Jt»J8lC«t)*M0SAU7«l»^3 * 

-y-f*— H (sbd) o*^»ifi*«^WiBB**tf 

ftfflBt»5. *HJS*»(©MOS;tU7»JWSBDC0 20 
[0 0 8 5] **>S»tt^J:n«. ttttttttl 7t4«ffi 

^•^KJfc^T. Cttf^tBfcfc 

[0086] (in (Dnmxm) ann *5wkb 30 

-y-f*— F (SBD) <0*^«ifi&ST»ffil2*:$tt 
WBHTft*. **tt»»aMOSAU7MWSBD0> 

52g 1 8 «^nxi^. 

[0087] **jfi»!8icj:ntf, mmmmi 6<Dwm 
p-^jf 1 8 fCctows^stt^nTt^oT, m^o 
o<fc3&»^Tfc, ry-Htu 3*c*y— f«*i 40 

2tC#UTIE<0«ffi£»'5Tntf, IfSbflStt 1 6 <0NS! 
g, ^<0±<&N-$!JB 1 9 £P-£!JB 1 8a>S&*PN 
»£*W/Vf 7**nT, «^4N«!»*SN-ffl»l 
9, P-ail 8eMlTl^7^Sftfc->ay h 
+-A'iJ7/W he»AT7/-Ktil 3^^tsnm 

[0088] (»i8 (Dnmmm m 1 8 , 0 1 9 a. 50 
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Ba*»*«tHTftS. 

^Tte, (*#W»CI4, N-ffl^-*li2, N 

+SHK>I1, N-SiV-HllO, N + H*V 

l4^«6»f)eo*7A«^*^ttTW*S 
n (01 8 A) , ^-n^i:oT$£^ B SffiiC^$n^:T- 
^X±(C^ii®^l 6 (£fel417) Sllf^yt^ 

7^^<t5i: l/2S^*»»M*«r**-ei4PH 
**E«l*?SS0l, (018B) > ^<B«t-^ 
ft3i«««-r**T»4Na!T>Btt*JBlI0U (EI 19 A) . 
CO*-f ir;if*liDa-rJlfcK:J:0*l»«l«l 6 (£*: 
141 7) **jE£-r* (01 9 B) . 

[0 0 8 9] **i&*ffi£«kntf, wBaa-^aaei;: 

Mb^i2W (=d/tan^ dt4XT*^^(OK 
S) <DT7Xtf»SSn, 1/2 1 6 

(££:t417) ©NfiliitfPSB^SWtfti© 
T> ftftflrcBtfi&lCcfcoT, ii«tf>/^-->^T*4 
^pJt6ttBi!«IBtt«W*}«olf«i««l 6 (Sfcttl 
7) *jt8«it*T*^. 2KD*tttt- *$KiSi*s£l 

^tC*4, ^^^a^:0 = O. 0 8 6° £A±£?Z>Z£\Z 
iot, 7— 7iJ*7lCs&g4W=0. 0 5/zmJ^T^ 

[0 0 9 0] (« 1 9 ©*Jfi»J8) 020, B21H 

>yx^ (sit) (Dm^mm^^mmm^tsmm 
m~c&z>o m2 o izw i<pffimiz¥-numft-ct&&i&>% 

88£-e$/u*:igT*?K 0 2 U4, B 1 (OfflEffitcSoatt 

UT«ff t«i»T<&&*© P - ■ (RESURF 
J§) 2 1, ffi£li<0j£a*g£ihfc*N+SSJl C^**^ 
7h7/tl) 2 2, &{bJBI^>S I POSi (KSSF-:/ 
^eft^U3» ?i<!:0/V>^-y3 >^2 3fr<bU 
£o iU««l 6»4^xAgffi^(*:Jc*j5ESn> ^tf)* 

«igr«N-s^— xji2^aoT^s*^ i 

6 3WN+ KH>1 1 ±JCB*»flEanT^T'bJ:^. 
[0 0 9 1 ] **M»»£«fcfttf, M8M»«1 6*9x 

[0 0 9 2] -^cDffi, *55W0)5©S:iftl!aUttliieH 
T, l^WlTtltt^o «Att. 6, 
1 7(4, S^X7tt9WBH(OlKBi(CftlKXi:^FlCfl^ll0 
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. B. PIIttfi«itfc^ *T<0ltt. f 
[0 0 9 3] 

[BBoflWttflMI] 

[Hi] *K9lO>llO«Mi»ttKC«^«tt«&»«H 
[0 2] MncDff2 0«tj»|C«bfiMIMIt 

[03] *&w<nm3<D&mMmiz&t>2>&&m»mm 

[04] *Xn^SB4 0%)K»lR(cffit)^»dS»«R 

[05] *&m<DW,s<DmMmmL\zfct}Z>Mosmmm 
0. 

[0 6] *»n0>lB6O«Mi»lKKCftt>«MOSSM 

# R*h9>$;x^0ft?ttfi«:«TKBBed&4M 

0 O 30 

[0 7] **W^»7<D^3SB»J8tc«t)SMOSIB#« 

0o 

[0 8] *^B^c^^8cD^j5S^SitC^^^MOS^Sfm 
R«h?>i^X^O«7«liB««-r*rBBft*trM« 
0„ 

[0 9 ] *5£W<DW, 9 ©*M»BKl«*>*tt*^ U 7B 
P->ay h^-y-f *-FC!>»T«a**TBBB** 

trmiB. 

[010] 0®*B»tti;:ffto*J*£7lU 40 

[011] #5gB^o£§i 

e£tr*mB. 

[0 12] *%0^cd^1 2©*JS»BK«to*«*A"J 
7 IBM 5/ 3 y iie*t(RBH 
*r*tr*MBH. 

[013] *^bj<7)^i 3^«fiJB!ifc«to«»«'&A'J 
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Sr^tP&SEB. 
[014] *S59J<B*1 4<0g|i6«ffilC«fc*MOSA 

B££&tt«B. 
[015] #SEBj3tf)2§i 5<OHJS«J8fc«fc*MOS/t 

U 7 WW 2/ 3 * h*-^*— H©*-?«at«-r»fB 

B££tr0HIB. 
[016] *%0flOSl 6 0|S:K*ffik:«to*MOSA 

0£#tr**£0. 

[017] *%BJ(DS 1 7©*ffl»ffilc«:b*MOSn 
U7IWWS/3 y h*-*^ KO»?*a**TlrB 
0*^tf^«0. 

[018] #589!(D3IU 8 0ftKBBk:1)M?«4ttJAl¥ 
»#*^<BHa#tt£*-rB. 

[0 19] #5£BJloSfll 8 0^2fi»Jfi{C«fc*«*ffl¥ 

***^<&tta#85*SK-rB. 
[02 0] *^bjo^i 9 

*#*?<B*Ttta**TKB0£$tJ*t«H. 

[02 1] *56W<0Sl 9<0*M«ffiK:«;b*«*JI§¥ 
W<M^<B*?*aftST»BBS*tJ»«B. 

[02 2] ^CD^M^m^2Sh^>v ? X^CT)^ : F« 

a**-rwBH**tf»«H. 

[02 3] S£5fe(^M0S^»«ISa»h^>>?X^O3B J f 
«ffl*iR"riWBB**tr»aBl 

[02 4] a*©tt§AU7t«Jy3 7 
K©*T«a**T»BB**ttfHBB. 

[02 5] JE*OMO S / t U 7Mi(y a 7 * 

- K©*^«at«rwBHt*tr»aB. 

[??^<z>Sft9l] 

1 -N+IHK>I 

2 -N-^-Xl 

3 — N+fflV— XB 

5- K U-f >tS 

7- y-h«a 

8- y-hlfifMI 

9 — N+SI* V— KB 
1 0— N-ffl*V— KB 
1 1 — P+fflB 

1 2-*l/-K«« (*— Ss/^BB) 

1 3-7y-Htn (->3 y 

1 4- «»R 

1 5 - mm 

1 6-M«l«« 
1 7 -ffii&tttt 
1 8-P-HB 

1 9 — N-fflB 

2 0-PSB 
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2 (RESURFg) 
2 2-N + SB &**)VZby/V§) 

[mi] 
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